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SUBSTITUTE SPECIFICATION (MARKED-UP VERSION) 
ELECTRIC TOOTHBRUSH 

The present invention relates to afl-electric toothbrush es, and more particularly, to electric 
toothbrushes that deliver fluid under pressure to teeth to be cleaned or to a bristle set . In this 
context, tho prooont inv e ntion rolateo to th e brush part for such an e l e ctric toothbrush, with a 
carri e r tub e movably mounting th e r e in a driv e translator adapted to b e coupled to a driv e in th e 
handl e part, and with a movably mounted bristl e carri e r mounting a s e t of bristl e s and b e ing 
adapted to bo driv e n in oscillator)^ maim e r by tho drive translator. — Th e pr e s e nt invention 
furthermor e r e lat e s to th e handl e part of such an e l e ctric toothbrush, with a motor which drives a 
driv e e l e m e nt adapt e d to b e coupl e d to a driv e e l e m e nt in th e brush part via a g e ar st e p, in 
particular a four bar linlcago, and with a pressure fluid conv e ying device driven by the motor. 

BACKGROUND 

Toothbrushes have been proposed in which pressurized-air nozzles are provided adjacent 
to the bristles in order to cleanse teeth and interproximal spaces with pressurized air. lin addition 
to the cleaning action of the bristles, the pressurized air blowing b lows a way in particular 
adhering particles and producing p roduces a tee-a eeftaiH-massage effect. Print e d specification 
U.S. Patent 3,823,710 discloses a han dheld toothbrush in which a pulsed stream of air is 
discharged fi-om a tip element arranged at the forward end adjacent to the bristle set, said stream 
of air being produced by a tandem diaphragm pump. The tip element is connected with a 
pressurized air channel in the neck of the toothbrush which at its handl e part i s connected to the 
air pump at the handle part t hrough a tube. Print e d sp e cification U .S. Patent 3,178,754 proposes 
an electric toothbrush with a compressed-air device. Provided in the handle part of the 
toothbrush is an air pump which directs compressed air into the interior of the moving toothbrush 
head. Formed underneath the bristle carrier is a pressure fluid chamber in which the pulsing air 
pressure arriving from the piston pump develops into a uniform stream, exiting to the bristle set 
through outlet nozzles as a substantially uniform flow of air. 

PatentF fom DE 20 19 003 Al discloses an electric toothbrush is Icnown, from w here t he 
brush head of which a j e t of wat e r is impingesd a jet of water on the teeth to be cleaned or the 
surrounding gums. The water jet device comprises a compressor driven by the drive motor of 
the toothbrush and conveying pressurized air into a water reservoir in the handle of the 
toothbrush, thereby providing a pressurized water-and-air mixture. This mixture is directed 
through a line into a feed channel in the interior of the brush attachment from which it is fed to 
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the brush head. In contrast to modem brush attachments, this known brush attachment is moved 
overall, that is, it has no brush tube which is adapted to be fixedly coupled to the handle and 
would have in its interior a separate drive train and at its forward end a movably mounted bristle 
carrier. 

It io thoroforo an obj e ct of th e present invention to provide an improv e d brush part and an 
improved handl e part for an e l e ctric toothbrush, which avoid the disadvantag e s of th e prior art, 
d e v e loping it furth e r in advantag e ous mann e r. In particular the d e ntifric e foaming proc e ss is to 
be enhanc e d with a toothbrush of straightforward and compact design. 

With regard to th e brush part, this obj e ct is accomplished by a brush part in accordanc e with 
claim 1. Regarding th e handl e part, th e afor e m e ntion e d obj e ct is accompHsh e d by a handl e part 
according to claim 6. Pr e f e rred e mbodiments of the inv e ntion arc the subj e ct of the depend e nt 

claims. 

SUMMARY 

The aforementioned problems are overcome by the present disclosure of an electric 
toothbrush A ccording to th e inv e ntion th e including a b rush part is h e nc e charact e riz e d by its 
having a p ressure fluid device for applying fluid under pressure to the teeth to be cleaned or to 
the bristle set^^ said -The pressure fluid d evice comprising comprises a pressure fluid supply in the 
interior of the movable drive translator. A pressure fluid channel, which directs the pressure 
fluid to the toothbrush head, is hence integrated into the typically rod- or bar-shaped drive 
translator. 

In a preferred embodiment. In particular the drive translator may be is constructed as a 
hollow shaft mounted in the carrier tube for rotation about its longitudinal axis aftd-having at4t& 
e nd clos e to th e handl e part a coupling member at an end close to the handle part for coupling te 
a drive element of the handle pa rtportion. ? said -The c oupling member comprising comprises a 
fluid coupling through which the fluid chaimel in the interior of the hollow shaft is connectible 
with a fluid chaimel in the interior of the drive shaft element of the handle part. The oscillatory 
rotary drive movement of the drive shaft in the carrier tube may be converted into the drive 
movement of the bristle carrier in a variety of ways. Advantageousl vi n one embodiment an 
eccentric coupling member or driv e r m e mb e r may b e i s fastened to the drive shaft in a manner 
preventing relative rotation, whieh -where the eccentric coupling member is in-engageme^td with 
the bristle carrier in order to drive the latter lik e wise in a^rotary oscillatory manner. The motion 
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axis of the bristle carrier and the motion axis of the drive shaft extend in directions essentially 
normal to each other. 

In vet another embodiment. A dvantag e ously, th ethe driving motion of the drive translator 
in the carrier tube is along a single axis only, thereby facilitating the passing-on of the fluid 
stream which exits from the end of the drive translator close to the brush head. Advantagoouoly, 
tb eThe fluid stream is introduced into a fluid channel in the carrier tube wall in the area of the 
bearing carrying the drive translator for rotation about its longitudinal axis. Hence, T hethe fluid 
line in the carrier tube wall is feeftee-in fluid communication with the bearing section for the drive 
translator. With its other end^ the pressure fluid channel in the carrier tube wall is in fluid 
communication with the movably mounted bristle carrier. To simplify the introduction of the 
pressure fluid from the pressure fluid channel in the carrier tube wall into the bristle carrier, the 
pressure fluid channel is routed from the carrier tube wall into the bearing section in which the 
bristle carrier is rotatably mounted. In a preferred embodimen tp articular . the bristle carrier may 
sit on a bearing pin secured in a head section of the brush carrier tube. The fluid channel passes 
preferably through the bearing pin of the bristle carrier. Advantag e ously, qA hollow pivot pin 
for the bristle carrier is provided, through which the pressure fluid can be supplied to the bristle 
carrier. Extending through the interior of the bristle carrier is then likewise at least one pressure 
fluid channel which is routed to a pressure fluid outlet orifice at the base of the bristle carrier in 
which the bristles are anchored. Conveniently, the bristle carrier provides a central discharge 
nozzle which is constructed such that a pressure fluid jet is discharged from the bristle carrier 
roughly parallel to the bristle main direction and directed against the teeth to be cleaned. 

The pressure fluid supply in the interior of the brush part , in a preferred embodiment, is 
hence characterized in that it dispenses with separate flexible tubes and is formed exclusively in 
the interior of fiinctional components of the brush part that already exist for the performance of 
other fiinctions. The pressure fluid chaimels run in components as, for example, the movable 
drive train in the interior of the carrier tube, all of which accordingly fiilfill a dual fiinction. 
Because separate flexible tubes and the like are dispensed with, a highly compact construction of 
the brush part can be accomplished. 

The inv e ntion h andle part of the electric toothbrush -, in a preferred embodiment, has a i s 
lik e wis e charact e riz e d by ito compact structure and th e spac e oaving arrangem e nt of its 
compon e nts . The pressure fluid conveying device is seated between the motor and the gear step 
and is driven, together with the gear step, by a common drive element. Hence^ no separate gear 
step for the pressure fluid conveying device is provided. The pressure fluid conveying device 
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transmits the drive motion of the motor to the gear step which generates the movement of the 
drive translator in the interior of the carrier tube of the brush section, meaning that the drive 
motion of the motor is transmitted through the pressure fluid conveying device to said -the g ear 
step. Additional losses, which would be produced by a further gear step, are avoided. 
Furthermore, comparatively short pressure fluid lines can find application, which in the known 
arrangement of the pressure fluid conveying device on the motor side remote from the brush part 
are substantially longer. 

Advantag e ouoly, how e v e r, T the compact arrangement is . however, not at the expense of 
the pressure fluid conveying device being integrated into the housing of the handle part or being 
formed integrally by parts of the drive train. In a further aopoot of th e inv e ntion embodiment the 
pressure fluid conveying device is a separate assembly in its own right, which is arranged in the 
interior of the handle part. Preferably, the pressure fluid conveying device is an air pump, in 
which the pressure fluid discharge is preferably only air, that is, no water is added and no water 
jet is discharged. The pressure fluid channels form air channels. 

In vet another asp e ct of th e inv e ntio n embodiment the pressure fluid conveying device is 
seated on an eccentric element connected to the motor shaft and carries a coaxial eccentric 
element for driving the gear step. Accordingly, the pressure fluid conveying device may sit on 
the same eccentric element that drives the gear step which generates the drive motion for the 
drive translator in the carrier tube of the brush part. 

For pafifiing on th e pr e sflur e fluid otr e am generat e d by th e pump, pr e f e rably th e T he drive 
element extending out of the housing of the handle part and driven in an oscillatory maimer is 
utilized , in a preferred embodiment, for passing on the pressure fluid stream generated by the 
pump, w bieh -where the drive element is adapted to be coupled to the drive translator in the 
carrier tube of the brush part. The drive element^ drivable in oscillatory manner in the handle 
part^ may have in its interior a pressure fluid channel which communicates with the pressure 
fluid conveying device. Preferably, the drive element is constructed as a rotatably mounted 
hollow shaft having at its end protruding from the handle part a coupling member for coupling to 
the drive translator in the brush part, with the coupling member comprising a fluid coupling 
allowing the pressure fluid to be directed into the interior of the drive translator in the brush part. 

Owing to In an embodiment where t he construction of the two drive elements €bs -includes 
coupled h ollow shafts to bo coupled a nd the puGsing on of t he pressure fluid passes d irectly from 
oscillatory drive element to oscillatory drive element, it is possible to construct the coupling of 
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the carrier tube of the brush part to the handle part in a^simple manner. The connector on the 
handle part housing can be free from a pressure fluid coupling for releasably fastening the carrier 
tube of a brush par t can b e fr ee from a pr e oflur e fluid coupling . Both the drive coupling and the 
pressure fluid coupling are provided on the movable drive elements provided in the interior of 
the brush tube and typically fabricated from metal. 

The hollow shaft mounted in the handle part and driven by the gear step may be 
connected to the pressure fluid conveying device in a variety of ways. To compensate for the 
movement of the drive element driven to oscillate and protruding from the handle part housing, 
the connection may be implemented in the form of a flexible tube connectible to the pressure 
outlet of the pressure fluid conveying device at its one end and to the drive element moved in an 
oscillatory pattern at its other end. In partioula r a preferred embodiment provision can be made 
for the flexible tube to be connected to a connecting rod which drives the hollow shaft in the 
handle part and has in its interior a pressure fluid channel communicating with the pressure fluid 
channel in the interior of the hollow shaft. Preferably, the pressure conveying device constructed 
as a pump is arranged such that its pressure outlet lies at the end facing the brush head. This 
makes it possible to provide a short length of flexible tubing. 

Further objects, advantages, features and application possibilities of the present invention 
will become apparent from the subsequent description of a preferred embodiment with reference 
to the accompanying drawings. In thio contoxt, all th e f e aturoG doocribod and/or depicted, 
wh e th e r individually or in any us e ful combination, constitut e th e subj e ct matt e r of this inv e ntion, 
irresp e ctive of their summary in th e claims or the croao references of the latt e r. In th e drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective g e n e ral v iew of an electric toothbrush having a handle part and, 
seated thereon, a brush part with a bristle carrier adapted to be driven in rotary oscillatory 
manner in accordance with a preferred embodiment of the invention; 

FIG. 2 is a perspective view of the interior of the handle part, with the handle part 
housing cut away to expose the arrangement of a pressure fluid pump and the gear step for 
generating the drive motion; 

FIG. 3 is a perspective sectional view of the brush part of FIG. 1, showing the path of the 
pressure fluid supply to the driven bristle carrier through the drive train; 
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FIG. 4 is a schematic sectional view of the pump provided in the handle part and its 
connection to a pressure fluid channel in the interior of a drive element driven to oscillate in the 
handle part, which drive element is coupled to a drive translator in the brush part; and 

FIG. 5 is a schematic part sectional view of the coupling between the pump and the 
eccentric element of the motor for driving the toothbrush. 

DETAILED DESCRIPTION 

The toothbrush shown in FIG. 1 comprises a handle part 1 with an essentially cylindrical 
handle part housing 2 and a brush part 3 with an essentially cylindrical carrier tube 4 mounting at 
its head section 5 a bristle carrier 6 for rotation about an axis of rotation 21 transverse to the 
longitudinal direction of the toothbrush. The brush part 3 is releasably connected to the handle 
part 1 , so that the brush part 3 can be replaced when worn. 

Arranged in the interior of the handle part housing 2, which is omitted in FIGS. 2t - and 4 , 
is an electric motor 7 having a motor shaft 8 on which a non-circular drive element 9 is seated in 
a manner preventing relative rotation. Seated on the non-circular drive element 9 is an air pump 
10 which is arranged in front of the electric motor 7 in axial direction and is driven by the drive 
element 9. The same drive element 9 or a drive element 9 coaxially connected therewith extends 
through the air pump 10, protruding therefrom with its forward end. Connected to the forward 
end of the drive element 9 is a gear step 1 1 in the form of a four-bar linkage, which transmits the 
drive motion of the drive element 9 to a drive shaft 12 arranged parallel and in offset relation to 
the motor shaft 8. The gear step 1 1 is constructed such that the drive shaft 12 is driven to oscil- 
late in a rotary pattern about its longitudinal axis. With its forward end the drive shaft 12 
protrudes from the handle part housing 2 which in the exit area of the drive shaft 12 is 
constructed to fit around the drive shaft, forming a connector 13 for the carrier tube 4 of the 
brush part 3. 

The air pump 10 which is driven by the motor 7 via the drive element or the eccentric 
element 9 has a pressure fluid outlet 14 at the end close to the brush part 3, which outlet is 
connected to a pressure fluid line 15 in the form of a flexible tube. The pressure fluid line 15 
connects the pressure fluid outlet 14 of the air pump 10 with a pressure fluid channel 16 formed 
in a connecting rod 17 that drives the drive shaft 12. The pressure fluid channel 16, which is 
constructed as a flexible tube, is sufficiently flexible to be able to compensate for the movement 
of the drive shaft 12. The pressure fluid channel 16 in the connecting rod 17 is in fluid 
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communication with a pressure fluid channel 18 in the interior of the drive shaft 12 which is 
constructed as a hollow shaft. The pressure fluid channel 18 has its outlet at the fi-ee end of the 
drive shaft that extends out of the handle part 1 where a coupling member 19 or coupling section 
is provided for coupling the drive shaft 12 to a drive translator in the interior of the carrier tube 4 
of the brush part 3. 

As FIG. 5 shows, there is no rigid, that is, completely immovable connection provided 
between the drive element 9 and the air pump 10. Rather, the connection is of such flexibility 
that an angular offset between the drive element 9 and the air pump 10 or the connection of the 
gear step 1 1 can be compensated for. To this effect, the drive element 9 is not completely 
straight but has in longitudinal direction slightly barreled flanks which enable the air pump 10 to 
tilt somewhat in a direction transverse to the longitudinal axis to balance an angular offset. The 
air pump 10 sits directly on the polygonal connector 13, the air pump has no bearing of its own 
at the motor end, any bearing being formed directly by the drive element 9. 

The brush part 3 is equipped with an approximately circular bristle set 20 mounted on the 
disk- or plate-shaped bristle carrier 6. As FIG. 3 shows, the bristle carrier 6 is mounted on the 
head section 5 of the carrier tube 4 for rotation about an axis of rotation 21 essentially normal to 
the longitudinal axis of the toothbrush. The axis of rotation 21 is defined by a bearing pin 22 
received in a corresponding bore in the head section 5 of the brush part 3. The bristle carrier 6 
has a corresponding bore with which it sits on the bearing pin 22. 

To transmit the drive motion of the drive shaft 12 in the handle part to the bristle carrier 
6, the carrier tube 4 mounts in its interior a drive translator 23 constructed as a drive shaft that is 
mounted for rotation about its longitudinal axis. With its end close to the head section the drive 
shaft sits in a bearing bore 24 formed in the body of the brush part 3. With its end close to the 
handle part the drive shaft 23 can be locked with the drive shaft 12 of the handle part in a manner 
preventing relative rotation. The two drive shafts 12 and 23 have complementary coupling 
sections 19 and 25 engageable with each other in a non-rotating relationship. In this 
arrangement the coupling sections 25 also form a fluid coupling to direct the air stream exiting 
from the drive shaft 12 of the handle part into the interior of the drive shaft 23 which is likewise 
constructed as a hollow shaft. Hence the interior of the drive shaft 23 forms likewise a pressure 
fluid channel. 

At its end close to the brush head the drive shaft 23 carries non-rotatably an eccentric 
element 26 receiving in it rotatably a translator pin 27 that extends essentially parallel to the 
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drive shaft 23. With its forward end the translator pin 27 makes engagement with a longitudinal 
recess in the bristle carrier 6, which recess extends parallel to the axis of rotation 2 1 . Through 
the translator pin 27 the oscillatory rotational drive motion of the drive shaft 23 is converted into 
a likewise oscillatory rotational motion of the bristle carrier 6. 

The pressure fluid channel in the interior of the drive shaft 23 has its outlet in the bearing 
section 28 around the bearing bore 24. The bearing section 28 is formed by the material of the 
carrier tube 4 or the head section 5 of the brush part 3. Adjoining in the wall of the head section 
5 is a pressure fluid channel 29 which communicates with the bearing section 28 or the outlet of 
the pressure fluid channel in the drive shaft 23. The pressure fluid channel 29 opens into the 
bore for the bearing pin 22 which, constructed as a hollow pin, is formed as continuation of the 
pressure fluid channel 29. Extending through the bristle carrier 6, the pressure fluid channel 
finally ends on the surface of the bristle carrier 6 in which the bristle set 20 is anchored. As FIG. 
3 shows, the corresponding passage opening for the pressurized air extends approximately cen- 
trally all the way through the bristle carrier. The outlet orifice 30 is constructed as a nozzle so 
that a high-velocity free jet exits between the bristles and impinges on the teeth. Of course it 
would also be possible to provide a plurality of outlet orifices. In this event provision could be 
made in the bristle carrier 6 for a distributor chamber which is supplied with pressurized air from 
the channel in the rotary pin 21 and distributes it to plural outlet orifices. Preferable is however 
the previously described central outlet orifice. 

To guarantee a sufficient level of hygiene, in one embodiment, t he toothbrush may be 
provided with an inlet-air filter in the base of the, handle part 1 so that only filtered air can be dis- 
charged. 
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ABSTRACT of the DiGoloGuro 

Electric Toothbru s h 

An electric toothbrush including a pressure fluid device for applying fluid under pressure 
to teeth to be cleaned or to a bristle set. The pressure fluid device includes a pressure fluid 
supply in the interior of a movable drive translator. A brush part with a carrier tube is movablv 
mounted with a drive translator therein adapted to be coupled to a drive element in a handle 
part. A movablv mounted brisfle carrier mounts a set of bristles and is adapted to be driven in an 
oscillatory manner by the drive translator. A motor in the handle part drives a drive element 
adapted to be coupled to a drive element in the brush part and with a pressure fluid conveying 
device driven by the motor. A pressure fluid channel which directs the pressure fluid to the 
toothbrush head, is integrated into the drive translator. 

Tho invention is dir e cted to an olootrio toothbrush. In this context, th e inv e ntion rolatoo to 
th e bruGh part for such an e l e ctric toothbruoh, with a carri e r tub e movably mounting th e r e in a 
driv e translator adapt e d to b e coupl e d to a driv e in th e handle part, and with a movably mount e d 
brisfl e carrier mounting a Got of briotl e o and b e ing adapted to b e driv e n in oooillatory mann e r by 
th e driv e translator. — Th e inv e ntion furth e rmor e r e lates to th e handl e part of ouch an ol e ctric 
toothbrush, with a motor which driv e s a driv e e lem e nt adapted to b e coupl e d to a driv e e l e m e nt 
in th e brush part via a gear stop, in particular a four bar linlcag e , and with a pr e ssur e fluid 
conv e >ing d e vic e driv e n by th e motor. — According to th e inv e ntion, the brush part is 
characteriz e d by its prooouro fluid dovioo for applying fluid und e r pr e ssur e to tho tooth to b e 
cl e an e d or to th e bristle o e t, said dovioo comprising a proosure fluid supply in th e interior of th e 
movabl e driv e translator. — A pr e ssure fluid chann e l, which dir e cts th e pr e ssur e fluid to th e 
toothbruoh head, is integrat e d into tho t>pically rod or bar shap e d driv e translator. — The 
invention handle part of th e e lootrio toothbrush is likowiso oharaotorizod by its compact structur e 
and th e space saving arrang e m e nt of its components. Th e pr e ssur e fluid conveying devic e is 
s e at e d between th e motor and tho g e ar stop and is driven, together with the gear step, by a 
common driv e e l e m e nt. — No s e parate gear stop for th e pr e ssur e fluid conve^dng d e vic e is 
provid e d. Th e pr e ssur e fluid conv e ying d e vic e transmits th e driv e motion of th e motor to th e 
goar stop which g e n e rat e s th e mov e m e nt of tho drive translator in th e int e rior of tho carri e r tub e 
of th e brush s e ction, m e aning that th e drive motion of th e motor is transmitted through th e 
pr e ssur e fluid conv e ying d e vic e to said goar stop. Additional loss e s, which would b e produc e d 
by a further g e ar st e p, ar e avoided. 
Doc #21092369 
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